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NA'[IONAL‘ AERO-SPACE PLANE

. A PROGRAM TO DEVELOP THE TECHNOLOGY FOR REUSABLE
© AIRBREATHING HYPERSONIO/TRANSATMOSPHERIC VEHICLES

VALlDATE TECHNOLOGY BASE BY MID-1990'S ON
'THE GROUND

_«” AIRBREATHING PROPULSION ,“

« ADVANCED MATERIALS

«cmp ..,
. ACTIVELY-COOLED smucwass

AND WITH AN EXPERlMENTAL VEHICLE
. HORIZONTAL TAKEOFF / GONVENTIONAL nunwm
¢ *SINGLE-STAGE TO ORBIT" A . T
i« HYPERSONIC cnmss A e :-
. +” PROVIDE OPTIONS FOR NEXT GENERATlON OF AEROSPACE _
© VEHICLES o , -
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NASP PROGRAM SCHEDULE

1985

PHASE 1-’——PHASE 2 —}—PHASE 3

“1993

Design, Build &
Ground Test Engine

Concept
Definition

§ Alrframe & Component
Development

Phase 3
Decision

Applications
Studies

t

Late 1990s

Design &
Bulld X-30

NASP

l Flight Test l Derived

Technology Maturation

Vehicles
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NATIONAL AERO-SPACE PLANE PROGRAM

ORGANIZATION
NASP
STEERING GROUP
USD(A)
NASA/AD NASA OAET
ACQUISITION EXECUTIVE
ASSISTANT SECRETARY NASP
A INTER-AGENCY
OFFICE

DIRECTOR - USAF
PRINCIPAL DEPUTY - NASA
DEPUTY - USN

PROGRAM EXECUTIVE OFFICER
COMMANDER, AFSC

NASP JOINT PROGRAM OFFICE

(WRIGHT-PATTERSON AFB)

PROGRAM DIRECTOR - USAF
PRINCIPAL DEPUTY - NASA
DEPUTIES - USAF. USN
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Competitive Strategy

Phase 2

Engine E
General Electric _— Pratt & Whitney

Pratt & Whitney — C Rocketdyne
Rocketdyne @ = ...... *R \

National
Airframe Team
Boeing — | /
General Dynamics —— General Dynamics
Lockheed — C McDonnell Douglas
McDonnell Douglas — R Rockwell
Rockwell .

ECR/ACR l
Jul-Aug 87
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AEROSPACE PLANE
SHUTTLE COMPARISONS

AEROSPACE PLANE SPACE SHUTTLE
N
Ii | ;,
SINGLE STAGE TO ORBIT * MULTI-STAGE VEHICLE

AIR-BREATHING PROPULSION * ROCKET PROPULSION
HORIZONTAL TAKE-OFF + VERTICAL TAKE-OFF -

FROM CONVENTIONAL RUNWAY SPECIALIZED LAUNCH REQMTS
ORBIT ON DEMAND » WEEKS FOR LAUNCH PREPARATION |
ALTERNATE MISSION: * NO ALTERNATE MISSION

HYPERSONIC CRUISE CAPABILITY J
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NASP CONFIGURATION MATRIX

to inlet

WING / BODY
Advantages Disadvantages
-Low speed aero  -Wing/inlet coupling
-Tankage design  -Overexpanded flow

BLENDED BODY

%Q

Advantages Disadvantages
-Precompression -Low speed aero
efficiency -Elliptical tanks

-Structural weight

CONICAL ACCELERATOR

—~a ©

CONFINED FLOW FIELD

N =

Advantages Disadvantages Advantages Disadvantages
-Thrust margin -Sensitivity to angle |  -Precompression -Structural weight
-Precompression of attack efficien -Thermal protectio

efficiency -Cruise efficiency -Aero efficiency -Off-design sensi-
-Tankage design tivity
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UNCLASSIFIED w
PROPULSION OPTIONS (U)

Fuel consumption comparison

Hydrocarbons

6000 // Turbojets Hydrogen

Pounds of
thrust per
Ib of fuel
per second

UNCLASSIFIED

'III’IIIIIII‘”‘”’I’I’Illl’ll"’l’l””m””l’l”ll’l"lllllllllllll’lI’Il’ll”ll'll””ll
MARAMMAIALS ALGANALALAMAS AL LLAALLA MASLAAMAAALL, S8MALAALMALS AMMOAIASLALL

ALAAASLLALS (AL SLAMMALRAS AL AMALSARAAALAA.

0 2 4 6 8 10 12 14 16 18 20 22 24
Mach number

UNCLASSIFIED
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Propulsion Concept
High-Speed Scramjet

Airstream )
Captured Exhaust
Flow

b —— ]

Forebody

Forebody Compression Shock

(On-Design Condition) Nozzle External Nozzle

(Internal)  (Afterbody)

Combustor
r] NASP:
Rockwell International oS b - WY
x Rocketdyne Division U N C LASS I FI E D ROO(ETDYNE

401



402



408



Ground Track for Envelope Expansion (V)

Loring AFB
45°

T
‘\.

engine
failure

’ Cruise turn
35°

25° : } Kennedy Space
Center
——
—— Cruise
—== Glide
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WIND TUNNEL DATA AVAILABLE FOR NASP (U)

Data
Available

J\,

8 12 20
Mach

UNCLASSIFIED
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SECTION 14

PROPULSION SYSTEMS OPTIONS-
FUTURISTIC SYSTEMS
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PRESENTATION 14.1

NUCLEAR AND SOLAR ELECTRIC PROPULSION
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